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Objective: The aim of this study was to examine how alcohol intake changes during and after trans-
diagnostic cognitive behaviour therapy for eating disorders (CBT-E). Additionally, the paper considers the
relationship between alcohol consumption, eating disorder diagnosis and current major depressive
episode at the time of ﬁrst assessment.
Method: One hundred and forty nine outpatients with an eating disorder (body mass index over 17.5)
were divided into high or low alcohol intake groups (HIG and LIG) according to their intake at pre-
treatment assessment. Their alcohol intake and eating disorder psychopathology were examined over
the course of treatment and follow-up.
Results: There was no difference between the groups on response of the eating disorder to treatment. The
HIG signiﬁcantly reduced their alcohol intake following treatment whilst the intake of the LIG remained
stable over the course of treatment and follow-up. There were no group differences in major depression
and overall severity of eating disorder at baseline.
Conclusions: The response to CBT-E was not inﬂuenced by baseline level of alcohol use. The mean alcohol
intake of the heavy drinking subjects decreased without being speciﬁcally addressed by the treatment.
 2011 Elsevier Ltd. Open access under CC BY-NC-ND license.Introduction
People with eating disorders (EDs) often drink alcohol to excess.
Some will fulﬁl criteria for alcohol use disorder (AUD) (DSM IV,
American Psychiatric Association, 1994) and there is substantial
evidence that EDs and AUD occur together more often thanwould be
expected by chance (Gadalla & Piran, 2007; Holderness, Brooks-Gunn,
& Warren, 1994). AUD appears to be especially associated with those
EDs that involve bingeing and/or purging such as bulimia nervosa
(BN), many cases of eating disorders not otherwise speciﬁed (EDNOS),
including Binge Eating Disorder (BED), and anorexia nervosa (AN)
purging type (ANbp) rather thanwith restrictive AN (Blinder, Cumella,
& Sanathara, 2006; Corcos et al., 2001; Krug et al., 2008; Luce, Engler,
& Crowther, 2007; Root, Pinheiro et al., 2010; Root, Pisetsky et al.,
2010; Wiederman & Pryor, 1996). Several authors have reported
adverse consequences on health, psychopathology and mortality in-NC-ND license.EDpatientswith co-morbid AUD (Bulik, Sullivan, Carter, & Joyce,1997;
Catterson, Pryor, Burke, & Morgan, 1997; Harris & Barraclough, 1998;
Keel et al., 2003a, 2003b).
A clinician faced with the task of helping someone with an ED
may think of excessive drinking as a complicating issue whether or
not that person fulﬁls criteria for AUD. Two important questions
arise: Firstly, do those ED patients with concurrent high alcohol
consumption do less well in treatment? And secondly, do they
require treatment that is different and modiﬁed to focus upon both
eating and drinking problems?
There has been little research focussed upon these matters and
consequently there is only a sparse evidence base to inform clinical
practice. Furthermore, what evidence there is addresses in the
main the treatment of people who have full syndrome AUD as a co-
morbid state. Two studies, from the same group, concluded that
any co-occurring psychiatric disorder in ED seems to predict poor
treatment outcome (Fichter & Quadﬂieg, 2004; Fichter, Quadﬂieg, &
Hedlund, 2008). However, Wilﬂey et al., 2000 did not ﬁnd that AUD
had a negative impact on eating disorder psychopathology after
treatment and another study reported that time to recover from an
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The questions remain inadequately answered with regard to the
treatment of people with EDs and excessive drinking, especially
that which does not amount to co-morbid AUD.
The present study uses data from a psychological treatment trial
to address the following questions.
 Do patients with high alcohol consumption at baseline respond
differently to treatment compared with patients with a lower
intake?
 How does alcohol consumption change over the course of
treatment and follow-up?
 Towhat extent is high alcohol use associated with ED diagnosis
and current major depression at the time of ﬁrst assessment.
Methods
This study used data obtained from a two centre, randomised
controlled treatment trial of two forms of “enhanced” cognitive-
behavioural therapy for eating disorders (CBT-E; Fairburn et al.,
2008a). For more detailed information about recruitment, assess-
ment procedure, study design and treatment see Fairburn et al.
(2009).
Participants
The trial examined a transdiagnostic sample of 154 outpatients
diagnosed with BN and EDNOS according to DSM-IV criteria
(American Psychiatric Association, 1994). However, 5 subjects
dropped-out before any data on alcohol intake could be acquired,
leaving 149 patients who were the subjects of this study. These
participants were categorised as belonging to either a high alcohol
intake (HIG, high intake group) or a low intake group (LIG) based
upon assessment at interview of their alcohol intake during the
previous four weeks. Criteria for the groups were based upon
British government guidelines (Cabinet Ofﬁce, 2004) which suggest
that for consumption within a healthy range, women should not
exceed two to three units of alcohol per day and men should not
exceed three to four units per day on a regular basis. Therefore,
female outpatients with consumption below 14 units per week and
male outpatients with consumption below 21 units per week were
assigned to the LIG, and women above 14 units per week and men
above 21 units per week were classed as belonging to the HIG.
Assessment
Eating disorder diagnosis was assessed using the 16th edition of
the EatingDisorder Examination interview (EDE) (Fairburn, Cooper, &
O’Connor, 2008b). The EDE is a widely used measure of eating
disorder features with well established psychometric properties
(Grilo, 2005). The EDE was modiﬁed to include thorough enquiry
about alcohol intake over the four weeks before interview. The
questions were devised to be consistent with the well-validated EDE
style of interviewing and included detailed prompting regarding
intake and time frame. The calendar used to orientate participants to
the time frame for the EDE was also used here as this highlighted
particular events in the last month that participants had been
involved in such as holidays, birthdays and celebrations. The partic-
ipants were asked about their intake in terms of the number of days
per week they had drunk alcohol, what they had drunk (e.g. wine,
beer, spirits etc) and how much they had consumed in an average
week over the last month. The actual number of units was deter-
mined by the interviewer after this detailed recording.
In the present study the global EDE score was used as the
measure of general eating disorder psychopathology. The alcoholintake groups were also compared on the number of objective
bulimic episodes and restraint as measured by the EDE. Assess-
ments took place before treatment, at end of treatment and at 20,
40, and 60 weeks post treatment follow-up.
Current major depressive episodes (MDE) at baseline were
determined by using the Structured Clinical Interview for DSM-IV
Axis I (First, Spitzer, Gibbon, & Williams, 1995).
Statistical methods
For determining group differences in categorical data Pearson’s
chi-square tests were applied. In case of continuous data t tests for
independent samples were used. In order to compare global EDE
scores and alcohol consumption over the ﬁve time points of
treatment and follow-up repeated-measures analysis of variance
were applied. Findings with a signiﬁcance level under 5% were
considered as statistically signiﬁcant. Even though a large number
of signiﬁcance tests were performed there was no correction for
Type I error so as not to increase the chance of Type II error (Feise,
2002).
As the repeated-measures analysis of variance excluded all cases
with missing data only 68.5% of the initial sample could be used.
However further analysis showed that cases with and without
missing data did not differ signiﬁcantly regarding alcohol intake at
baseline, weight, BMI or EDE scores therefore the use of repeated-
measures ANOVAwas appropriate. Effect sizes were interpreted by
following Rea and Parker (1992) for phi values and Cohen (1973) for
partial eta-squared values.
A scatterplot was used to visualise how changes in alcohol
consumption were related to changes in eating disorder psycho-
pathology in individuals. Changes in alcohol intake were obtained
by subtracting alcohol consumption at 60 week follow-up from
alcohol consumption prior to treatment. Similarly, for changes in
eating disorder psychopathology global EDE scores at follow-up
were subtracted from global EDE scores before treatment.
Results
Allocation to alcohol intake groups and demographic differences
Forty two subjects (28.2%) who consumed alcohol above the
suggested guidelines at baseline formed the HIG and the remainder
formed the LIG. Those in the LIG consumed, on average, 4.4
(SD ¼ 4.3) units per week at start of treatment, whilst the mean for
the HIG was 30.1 (SD ¼ 18.3) units. There were no signiﬁcant
differences between the two groups regarding gender, age, weight,
BMI, ethnicity, marital status, and occupation (see Table 1).
Alcohol intake groups and eating disorder diagnosis and depression
at ﬁrst assessment
A Pearson’s chi-square test revealed a statistically signiﬁcant
relationship between ED diagnosis and intake groups, c2 (2,
N ¼ 149) ¼ 9.21, exact p ¼ .011. With a phi-coefﬁcient of V ¼ .249
the strength of the association was moderate. Within the HIG the
most frequent diagnosis was BN. In contrast, cases of EDNOS were
overrepresented in LIG (see Table 1). The prevalence of alcohol
consumption above guidelines in patients with BN was 40.3%.
EDNOS (excluding BED) and BED had lower rates with 19.4% and
10% respectively. The two groups did not differ signiﬁcantly in their
bingeing or purging and there was no signiﬁcant group difference
in the EDE restraint scale.
There was no signiﬁcant association between a diagnosis of
MDE during themonth prior to commencing treatment and alcohol
Fig. 1. Global EDE score at baseline, end of treatment and follow-up.
Fig. 2. Alcohol consumption at baseline, end of treatment and follow-up.
Table 1
Characteristics of the LIG and HIG.
Measure LIG (n ¼ 107) N (%) HIG (n ¼ 42) N (%) c2 [df] p
Sex
Female 102 (95.3) 40 (95.2) .001 [1] 1.00
Ethnicity
White 94 (87.9) 40 (95.4) 2.48 [2] .290
Asian 8 (7.48) 2 (4.76)




75 (70.1) 36 (85.7) 4.37 [2] .096
Married or living
as such
30 (28.0) 5 (11.9)
Separated or
divorced
2 (1.9) 1 (2.4)
Occupation
Higher 18 (16.8) 9 (21.4) 3.39 [4] .505
Intermediate 18 (16.8) 5 (11.9)
Lower 17 (15.9) 4 (9.5)
Unclassiﬁable 13 (12.1) 3 (7.1)
Full-time student 41 (38.3) 21 (50)
Diagnosis
BN 40 (37.4) 27 (64.3) 9.21 [2] .011
BED 9 (8.41) 1 (2.38)
EDNOS
(excluding BED)
58 (54.2) 14 (33.3)
M (SD) M (SD) t [df] p
Age 26.7 (7.56) 25 (5.54) 1.5 [102] .138
Weight 63.7 (14.1) 62.7 (10.7) .401 [147] .689
BMI 23.2 (4.44) 22.6 (3.62) .743 [147] .982
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compared to the 22% for the LIG.
Alcohol intake group and response to treatment in the trial
The alcohol intake groups did not differ with respect to the their
allocation to the two forms of CBT-E, both with an immediate and
delayed treatment option, (c2 [3, N ¼ 149] ¼ 4.52, p ¼ .211) (see
Fairburn et al., 2009 for further details). Just over one-ﬁfth of the LIG
dropped out from treatment, 21.5% (n ¼ 23) whilst the comparable
ﬁgure for the HIG was 16.7% (n ¼ 7, c2[1, N ¼ 149] ¼ .437, p ¼ .508).
There was no difference in EDE scores when examining the HIG and
LIG by treatment type at end of treatment (LIG,U¼ 875.500, p¼ .600;
HIG,U¼ 146.500, p¼ .639). Treatment typewasnot examined further.
The two alcohol intake groups had almost identical responses to
CBT-E as judged by the global EDE (F[3.1,321]¼ 1.24, p¼ .294, partial
h2 ¼ .012). A signiﬁcant main effect of time was determined with
F(3.1,321) ¼ 104, p < .001, partial h2 ¼ .540, showing a distinctive
diminuition in global EDE scores immediately after treatment from
3.3 to 1.4 that stayed fairly constant during follow-up (see Fig. 1). At
the end of treatment about one third of both the LIG group 33.3%
(n ¼ 27) and the HIG group 36.1% (n ¼ 23) remained eating disor-
dered in the sense that their global EDE score was more than one
standard deviation above community norms, this did not differ
signiﬁcantly between the groups (c2[1, N ¼ 102] ¼ .338, p ¼ .561).
Alcohol intake group and alcohol consumption during and after
treatment for eating disorder
With regard to alcohol intake over the course of treatment
and follow-up a repeated-measures analysis of variance revealed
a signiﬁcant group by time interaction, F(3.4,338) ¼ 7.74, p < .001,partial h2 ¼ .072, indicating that, depending on intake group, the
course of alcohol consumption differed. The HIG reduced its mean
alcohol intake from 26.2 units per week during the last month at the
start of treatment to 17.7 units after treatment which remained
constant over the follow-up period. The LIG remained relatively stable
with a mean intake of 4.1 units per week prior to treatment and
between 6.2 and 6.6 units after treatment and during follow-up (see
Fig. 2).
On examining alcohol consumption at the end of treatment,
over half of the HIG (52.8%; n ¼ 19) were no longer drinking
excessively. However, 12.5% (n ¼ 10) of the LIG were now drinking
above the safe limit. The scatterplot (Fig. 3a) shows that most of the
LIG’s data are relatively evenly and closely distributed around the
x-axis which signiﬁes no great changes in alcohol consumption.
However three LIG patients stand out, having raised alcohol
consumption by 21, 24 and 33 units. The HIG data are mainly in the
lower right quadrant (Fig. 3b) indicating a reduction in alcohol
consumption and an improvement in global EDE scores. Similar to
the LIG group, three subjects in the HIG markedly increased their
alcohol intake by 21, 52 and 101 units.Discussion
To our knowledge, this study is the ﬁrst to examine alcohol
consumption changes during and after CBT-E or similar treatments.
Overall, the results are encouraging in terms of the effectiveness
of CBT-E with respect to the ED regardless of level of alcohol
consumption.
The HIG and the LIG had almost identical responses to CBT-E. At
baseline, and at each of the subsequent measurements, there were no
signiﬁcant differences in global EDE scores between the groups. The
ab
Fig. 3. (a & b). Changes in alcohol consumption ¼ alcohol intake prior to treatment
minus alcohol intake at 60 week follow-up (in units per week). Negative values
represent a reduction in alcohol consumption. Changes in global EDE scores ¼ global
EDE score prior to treatment minus global EDE score at 60 week follow-up. Positive
scores indicate improvement in eating disorder psychopathology.
M. Karacic et al. / Behaviour Research and Therapy 49 (2011) 573e577576level of alcohol consumption at baseline did not predict response to
treatment.
A second ﬁnding is arguably of equal importance. In general, the
patients seemed to beneﬁt from treatment not only with respect to
their ED but also in terms of their alcohol intake. Thus, the patients
with a low alcohol intake at baseline (LIG) remained on average at the
same level after treatment and at follow-up. The mean intake for the
HIG changed from a risky drinking pattern to one closer to recom-
mended guidelines. It is noteworthy that this improvement took place
even though the treatment did not address alcohol consumption (see
Fairburn et al., 2008a). However it is important to note that a small
number of patients in both the HIG and the LIG increased their alcohol
intake substantially during treatment (Fig. 3a, b). These subjectsmade
average or less than average improvement in ED symptoms and did
not seem to be substituting increased drinking for improvement in
their eating disorder (Tyron, 2008).
Third, there was some tendency for high alcohol intake to be
associated with certain eating diagnoses. Those patients diagnosed
with BN had the largest proportion of patients in the HIG (64.3%;
Table 1). These results are similar to those found in other clinical
studies although those considered AUD whereas our study looked
at consumption alone. (Blinder et al., 2006; Corcos et al., 2001;
Fichter et al., 2008; Root, Pinheiro, et al., 2010; Root, Pisetsky,
et al., 2010) Furthermore the HIG and LIG did not differ in terms
of depression (MDE) at baseline.
This study has limitations. Firstly, this report does not address
drinking in patients with anorexia nervosa and EDNOS at low
weight. Secondly, the subjects were over 18 years old and the
results may not apply to children and adolescents. Further, our
criteria for membership of the HIG were based upon reported
consumption alone and, as with many studies of alcohol use,
retrospective recall at interview may not be reliable. The threshold
used for the high drinking category may be considered, in some
cases, notably lower than would apply in studies considering fullsyndrome AUD. Furthermore this paper reports only on average
consumption levels rather than the pattern of drinking. Drinking
in binges may be problematic even when the average intake is
modest.
The present study provides evidence that CBT-E is generally
helpful to many people with EDs regardless of their level of alcohol
intake. Our data do not indicate what would be helpful for patients
who either continue to drink excessively or begin to do so whilst
having psychological treatment for their ED, especially when the
eating disorder remains of clinical signiﬁcance. However, it would
be prudent to reassess the patient’s social circumstances and their
wider mental state and especially depression of mood. When
further psychological treatment is appropriate, it would seem
sensible to try either an approach with amain focus on alcohol or to
offer treatment aimed at tackling psychological issues such as low
self-esteem or relationship problems, which might plausibly
contribute to sustaining both kinds of problem.
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